Introduction
Mal d 1 is encoded by a multigene family composed of 31 members, which are divided 1 0 and roots were examined by immunoblotting using anti-GFP antibody. It should be noted 2 4 2 that these GFP fusion products with the size of 50kDa is processed (degraded) into 37-39 2 4 3 kDa in vegetative tissues, when analyzed by immunoblotting using anti-GFP antibody. As accumulation levels in roots were much lower than those of GFP:Mald1. These results
4 7
suggested that the GFP:Betv1 and GFP:TPC7 products are unstable in vegetative When the GFP:Mald1 was expressed under the control of the maize ubiquitin promoter, it
was detected in the whole grain under blue UV fluorescence (Fig. 2C ). When this 2 5 9 transgenic rice seed was vertically sectioned and observed using the confocal laser 2 6 0 scanning microscopy, high fluorescence signal of GFP was detected in aleurone layer and 2 6 1 embryo (Fig. 2D) . Then, the subcellular localization of GFP:Mald1 in various parts of or immuno-histochemical analysis by anti-GFP antibody (Fig. S3 ) using the confocal laser 2 6 4 scanning microscope. In the aleurone cells, the GFP:Mald1 was shown to be prolamins and small granules with a size of ≦ 1 μ m (Fig. 2F, Fig. S3L ). In the embryo of 2 6 8 maturing seed, it was predominantly localized in ER lumen (Fig. 2H, Fig. S3H ,K). To
investigate the participation of chaperon proteins in huge PB formation, intracellular
localization of several chaperon proteins was analyzed. As shown in Fig. S3 (A,B,D,I ) , BIP1,
BiP4/5, PDIL1-1 and PDIL2-3 were co-localized in huge peripheral PBs in the aleurone cells,
whereas they are also localized in ER lumen and PB-Is in the starchy endosperm. When antibodies against CNX (Fig. S3F ), OsTiP3 ( Fig. S3G ) and Cys-rich 14kDa prolamin (RM1) GFP:Mald1 are formed by aid of BiPs and PDILs chaperone proteins. Next, when intracellular localization of the GFP:Mald1 was examined in root, it was 2 7 9
shown to be mainly localized as small granules in ER lumen (Fig. S4 ), since CNX, was observed at rooting site. To examine whether this difference is attributed to the aggregate form, these GFP fusion Next, to examine the cause of low extraction efficiency of GFP:Mald1 from transgenic
rice seed that was directed by the endosperm-specific glutelin promoter, mature seed was in extraction efficacy by the presence or absence of KDEL ER retention sequence. accumulating the Bet v 1 and its derivatives, TPC7 and TCP9. We previously reported that
high amounts of TPC7 (540 ug/seed) and native Bet v 1 were deposited in spherical Biotechnology Journal 4, 499-510. 374-380. 
